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(54) ADSORBING DEVICE, METHOD OF DEODORIZING THEREWITH, AND METHOD, OF 
SUPPLYING HIGH-CONCENTRATION OXYGEN : 



(57) An adsorbing device comprising a main body 
having an intake port and an exhaust port and accom- 
modating therein an adsorbing composition capable of 
adsorbing a gaseous specific substance; regenerating', 
means attached to the main body for releasing the spe- 
cific substance from the adsorbing composition: a sen- 
sor capable of detecting the specific substance 
arranged at least near the exhaust port of the main 
body; and a control unit for instructing the regenerating 
means to operate when the sensor detects the specific 
substance at a higher value than a predetermined 
value. The present invention intends to facilitate an. 
operation to regenerate the adsorbing composition by 
heating and enable automation of the operation, 
thereby to prevent deterioration of the adsorbing com- 
position. 
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Description 
Field of the Invention 

[0001] The present invention relates to. an adsorbing device, a deodorizing method and a method of supplying oxy- 
gen in high concentration using the same.' More particularly, it relates to an adsorbing device provided with an adsorbing 
composition capable of adsorbing a gaseous specific substance, means for regenerating the,adsorb.ng composition 
and a sensbr capable of detecting the specific substance, whereby the ability of the adsorbing composition to adsorb 
the specific substance is automatically restored and the adsorbing composition is prevented from deterioration a deo- 
' dorizing method and a method of supplying high-concentration oxygen with use of the adsorbing .device. Such an 
adsorbing device can be used as an environmental' purification device in chemical plants and hospitals, .f the specific 
substance is an odor, as a food-preserving device if the specific substance is oxygen any further used as a dev.ce for 
emergency medical care by utilizing the emission of adsorbed oxygen conversely. 

is Rackoround Art 

[0002] It has been a long time since needs for preventive measures against environmental pollution.were .appealed 
with development in industry. Recently, .there; are increasing needs for more comfortable living .environments, and 
advanced environmental purification! techniques with excellent applicability are required. Among the environmental 
20 purification techniques, deodorizing. .techniques hold a particularly important position. . : .:■>■: .:5> v^."-! ' "-J 
[0003] As deodorizing devicesiusedun the deodorizing techniques, known are;;devices using, adsorbents such as 
activated carbon, ozone and catalysts for decomposing odors (iron complex, ;gold and-thelike).-- •■: 
[0004] Devices using activated carbon. perform deodorization by contacting gas with the activated carbon, for 
example, formed in a honeycomb shape, so that odor'substances in the gas are physically adsorbed into micropores of 

25 the activated carbon. •< . l'~ ■'■ "-.u luv 

[0005] Further, devices using ozone, perform deodorization by decomposing <odor substances with the oxidizing 
ability of ozone and adsorbing.the rest of the odor substances that are not decomposed by ozone into manganese oxide 
and the like. Such devices utilizing ozone are problematic in that the structure of the devices themselves is comphcated 

and costs increase. .-. . ■ . . .■ ■■ .-n--^, 4ko 

30 [0006] Among the above, activated carbon performs deodorization by adsorbing odor substances.Therefore, the 
amount of adsobates increases as use time passes and the. activated carbon is finally saturated with adsobates.- losing 
its*"<teod«i5Sg rtbit so $at>*i^d8.^be r^la*^.- |f .^..aq^^ t C«1w ten.un^^^«K^(8^y bejames 
a source of ddbu' "'• " • \v.". " ,. = ■:■/> ,--'«»! y a 

[0007] On the other hand, catalysts for decomposing, odors perform decomposition at an extremely slow speed at 
35 room temperature. Its deodorizing effect almost depends on adsorption ^nd. deteriorates similarly to .the above acti- 

vatsd carbon * ~ v ■ 

[0008] To solve such problems. Japanese Unexamined Patent Publication HE 1 7-227420 describes, that the adsorb- 
ing ability of an adsorbent is recovered by irradiation with a microwave. However, in this method, the adsorbent whose 
adsorbing . ability has declined, needs to be taken out to be irradiated with microwave using a microwave, oven and the 
ao like. Therefore it has a..problem in that its operation is complicated. 

. —. r.-y- • . . • 

Disclosure o f the Invention" !; . . : -a. 

[0009] Accbrolnglyrone of major objects of the present invention is to provide an adsorbing device in which opera- 
45 tion to regenerate the ability to adsorb a specific gaseous substance js easy and can be automated, a deodorizing 
. method and a method of supplying high-concentration oxygen. . .. 

[001 0] Another major object .of the present invention is to provide an adsorbing device capable of preventing dete- 
rioration of an adsorbent, a deodorizing method and a method of supplying high-concentration oxygen. 
[0011] Still another specific object of the present invention is to provide a deodorizing device capable of exhibiting 
so a constant deodorizing effect and a deodorizing method. 

[0012] Accordingly, the present invention provides an adsorbing device comprising: a main body having an intake 
port and an exhaust port and accommodating therein an adsorbing composition capable of adsorbing a specific gase- 
ous substance; regenerating means attached to the main body for releasing the specific substance from the adsorbing 
composition; a sensor capable of detecting the specific substance arranged at least near the exhaust port; and a control 
55 unit which instructs the regenerating means to operate when the sensor detects the substance specific at a higher value 
than a predetermined value. . 

[001 3] That is, the present invention intends to facilitate an operation to regenerate the adsorbing composition and 
enable automation of the operation by installing the regenerating means for the adsorbing composition and the sensor 
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for detecting the specific substance, and furthermore, to prevent the adsorbing composition from deterioration by regen- 
erating the adsorbing composition by heating only when its adsorbing ability declines. 

[0014] In the present invention, the gaseous specific substances .include odor substances such as H 2 S, NH 3 and 
the like, and further oxygen to be removed because it oxidizes food and oxygen to be supplied because of necessity for 
5 emergency medical care and respiratory assistance. •. : . u '*"* " 

[0015] In the present invention, the adsorbing composition signifies a composition comprised of an adsorbent, an 
excipient optionally added to the adsorbent, a microwave absorbing inorganic substance optionally added to, the 
. adsorbent and the like. -. 1 . ! * : 

[0016] As an adsorbing composition capable of adsorbing an odor substance, pointed out is an adsorbing compo- 
10 . sition containing as a main ingredient any one of zeolite, a metal oxide and a carbon substance. , 

V [0017] As adsorbing compositions capable, of adsorbing oxygen, mentioned are a composition of zeolite and a 
\ microwave absorbing inorganic substance and a composition of activated carbon allowed to carry a copper halide. 
. Adsorbing.compositions.of such combinations can, easily release oxygen once adsorbed or allow.faciie regeneration of 

the deodorizing composition: . -rw. .• , . '" ; .. i.u ■•••■« : ' . : . 

is [0018] In the present invention, asthe regenerating means for releasing the specific substance from these adsorb- 
ing compoWtionsi mentioned are heating means for heating the adsorbing composition, irradiating means for irradiating 
the adsorbing composition with light and the like. . . . . - 

[O019] 'Examples of.the heating means include a magnetron for heating and regenerating the adsorbing composi- 
tion byWadia'tin^with amtcrowave, an infrared heater or lamp for heating and regenerating the adsprbing.compositipn 

20 by emitting infrared rays (including far infrared rays and near infrared rays), an electric heater for regenerating the 
adsorbing composition by normal resistance heating and'the.like. . 

[0020] ' In the present invention , a sensor capable of detecting the specific substance is arranged at least in proxim- 
ity of the exhaust port of the mainbody. Here, the proximity of the exhaust port signifies. an. area inside or outside of .the 
main body/at which the specific substance in a gas discharged from the exhaust port can be detected. >: - : . - 
[0021] As the sensor, used are a sensor capable of detecting a gaseous odor substance and a sensor capable of 
detecting oxygen. The.sensor itself is selected from known sensors. . 
[0022] In the present invention, provided is a control unit such as an electrical circuit or a microcomputer which 
instructs the regenerating means to operate if the sensor detects the specific substance, at a value higher than a pre- 
determined value. . :t : - lt - i;, . r ' r 

[0023] In another aspect, the present invention provides a deodorizing method comprised of allowing an odor to be 
adsorbed by the adsorbing composition and then'heating the adsorbing composition to decompose a in, odor. component 
Adsorbed by the adsorbing composition if the sensor detects the odor in a gas at a value higher thar; a ^.predetermined 
value • • ■•- . i. . 1 'ivif^ s.?t'« i •{...» •: 

. [0024] Further, the present invention provides a method of supplying high-concentration. oxyge^ r ^mpri^ed of irra- 
35 diating with a microwave .an adsorbing composition containing zeolite and a microwave absorbent inprganic substance 
which has adsorbed oxygen to heat the adsorbing composition, thereby to release oxygen, and a high T conpentratipn 
oxygen supplying device therefor. ... . . d i *v. .>t5u - 

■ . i -ri • : ; •:<•■ .mV-. ;>r.^..'. . 

Brief Description of the Drawings , . :: »■-...«-•■.•:»»; ^ - 

AO • .. : " «. •:"••«• '■ v " 

[0025] . 

Fig. 1 is a view illustrating a construction of an embodiment of a deodorizing device according to the present inven- 
tion; • * 
45 Fig. 2 is an enlarged view illustrating a construction of an odor sensor of the deodorizing device; 
Fig. 3 is a schematic view illustrating a circuit construction of the deodorizing device; 
Fig. 4 is a flow chart showing a deodorizing operation 
Fig. 5 is a flow chart showing a regenerating operation of the same; . . 

Fig. 6 is a view corresponding to Fig. 1, illustrating another embodiment; . •»/'■' 

so Fig. 7 is a view corresponding to Fig. 1 . illustrating. still another embodiment; 

Fig.,8 is a schematic view of a closed-circulatory system, used for determining the amount of oxygen absorbed. by 
an oxygen adsorbent in Example 2; . ■ ■- 

Fig. 9 is a , graph showing a relationship between equilibrium pressure of oxygen and the. amount of adsorbed oxy- 
gen in Example 2; , '■ , - c 

55 Fig. 10 is a graph showing the amount of oxygen adsorbed by zeolite carrying metallic ions in Example 6; 

Fig. 1 1 is a schematic view of a device for testing oxygen desorption by microwave heating used for testing oxygen 
desorption of a composition. with a microwave in Example 8. 
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Bftst mode f nr carrying out the invention 

(1) In the case where the gaseous specific substance is an odor substance 
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[0026] The adsorbing device according to the present invention can be used as a deodorizer by employing an 
adsorbing composition capable of adsorbing ah odor substance. 

10027] - The- adsorbing composition capable'of adsorbing the odor substance is not limited to a composition having 
a microwave absorbency but any composition known in the art can suitably be used. In particular, a composition having 
the microwave absorbency is more preferable. Specifically, it can be pointed out zeolite, a metal oxide, a carbon sub- 
stance and the like which have a relatively high adsorptivity to odor substances. In the present invention, it is preferable 
to use an adsorbing composition (or an Adsorbent) containing any one of zeolite, the metal oxide or the carbon sub- 



, . . . -i, • . vi- 

stance 



stance 

[0028]^ 'Examples of zeolite include ZSIv1-5;'Cu-ZSM-5, Pt-ZSM-5; p-zeolite, molecular sieves 3S.4A and 13X, mor- 
denite (hereinafter referred to as MOR) and the like. Particularly preferred zeolite is ZSM-5 or p-zeoiite. ZSM-5 is a 
15 product referred to as "Zeolite of Socony Mobil-5" of Mbbil: tomposition thereof is NanAlnSi^.hO^z -16H20 (wherein 
n<27, typically H is 3)! ' r ' .- , . . . . 

[0029] The metal oxides include oxides of zinc, copper, manganese, nickel, cobalt, iron; tin, titanium, silicon and the 
like mixtures of these oxides; compound Oxides of said metals (for example, a perovskite'type) arid the like: Among 
these manganese oxide is preferable. Specifically, preferable is'a compound oxide of at least one metal oxide selected 
20 from t manganese oxide itself such as MnO, Mn0 2 or Mn 2 0 3 ; a copper oxide, an iron oxide and a nickel oxide with a 
manganese oxide (for example, a perovskite type): FurtHer/ the- copper oxide (as well as the iron oxide and the jiickel 
oxide) may be either of copper (I) oxide and cbpper (II) dxide; ! ' ' , . , J " 

[0030] The carbon substahces include graphite, activated carbon/ carbon black and the like.' The above-described 
zeolite, metal oxide and carbon substance may be used singly or as a combination-. " / . : . 

[0031] Among the above-mentioned adsorbing compositions, a particularly preferred combination is the zeolite and 
the manganese oxide. Mixed ratio of the zeolite and the manganese oxide (ratio by ; weight) is preferably 1-5:1, more 

^^3 e 2] ab ^ ^le' abbve-described adsorbing composition is particularly useful for removing odor substances having high 
polarity for example, those containing a nitrogen atom or a sulfur atom such as trimethylamine or ethyl me rcaptan. If the 
adsorbing composition is irradiated with a microwave at the regeneration thereof, the adsorbing composition effectively 
adsortDS'SUcfi'high polar substances. It is considered that the above-described substahces absorb i the microwave and 
; activate' the' ^adsorbed odor substances to decompose. 

[0033] The adsorbing composition may be used in the form of granules, powders, pellets, tablets or honeycomb 
according to its ^ppiication/ FurtHer/the adsorbing composition may be used as a plate with a plurality of pores (round 
' p6rfes d slit-iike?dres- etc:); of as £ lattice or a shelf made by combining a plurality' of narrow plates or by monolittiic mold- 
' ir^'WherW the^ adsorbing cWpositioh : formed into granules; powders,' pellets or tablets is used, it is preferable to hold 
the adsorbing composition in a container through which a gaseous substance, i.e., air, can pass. 
[0034] Where the adsorbing composition is irradiated with a microwave for heating and regenerating the composi- 
tion, it is preferable to irradiate it with a microwave such that the temperature of the adsorbing composition is kept 500°C 
40 or less. At temperatures higher than this, the adsorbing composition denatures, burns or the like, deteriorating its 
adsorptivity. Further, if the adsorbing composition contains a carbon substance and the like, it is preferable to irradiate 
it with a microwave such that the temperature is kept 350°C or less. Particularly preferred temperature of the adsorbing 
comp6sitiori : at' the 5 irradiation" is'-50 to 300°C/' . 
[0035] A microwave having, for example, a frequency of 1-10 GHz and an output of 100 : 1000W can be used. Gen- 
45 erally, a microwave of 2.45GHz is used. It is preferable to provide a magnetron so that the whole adsorbing composition 
is uniformly irradiated with the mrcrowave/' , , t ". 

[0036] Irradiating time of the microwave varies depending off the type -of the adsorbing composition, the amount of 
the odor substance, the frequency and output of the^rpicrpwave. In the : case of successive irra- 
diating time of 1-20 minutes is suitable. : '\ ■' ' t . 
so [0037] The adsorbing device of the present invention can be applied to household exhaustion or intake such as of 
an air purifier and V refrigerator, or to industrial exhaustion or intake such as for a ^livestock industry^' a food processing 

. industry and the like. . .. t * ... . ,. * ■ 

[0038] 5 In the present invention, for the purpose of detecting the 7 odor substance, the sensor is, for example, a sem- 
iconductor sensor in which a pair of platinum alloy wire (Pd-lr) coils is installed inside of a sinter of an n-type semicon- 
55 ductor comprised of a metai oxide (for example, Sn0 2 ) which has been subjected to a sintering aging treatment. 
Further/the semiconductor sensor is adapted to serve as a heater by applying voltage to one of the coils and is heated 
additionally by a sensor current (Joule's heat) to about 350°C for use." If the sensor contacts the odor, oxygen on the 
surface of the sensor reacts and is taken away, so that the oxygen ion concentration on the surface is reduced and an 
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electron path is widened. Thereby electric current flows easily.. . 

[0039] Hereinafter, the present invention win be explained in detail with reference to embodiments shown in the fig- 

[0040] Incidentally, the present invention is not limited thereto. 

5 [0041] Fig. 1 is a view. illustrating a construction of an embodiment of adeodorizing device as an adsorbing device 
of the present invention, Fig. 2 is an enlarged view of an odor sensor thereof, Fig. 3 is a schematic view illustrating a 
circuit construction ofthe deodorizing, device, and Figs. 4 and 5 are flowcharts. . ..... .... ... t ... 

[0042] ' First, in Fig. 1", a deodorizing device \ mainly comprises a main body 6 having an intake port 2 and an 
exhaust port 3 and accommodating therein an adsorbent .4 as an adsorbing composition and a fan 5, a magnetron 7 

10 .attached to the main body, an odor sensor A (8) as a first sensor arranged near the intake port 2, an odor sensor B (9) 
las a second sensor arranged near the. exhaust port 3 and a.control circuit 1 0 as, a contrplynit. • , ^ t . 

[0043] Further, 11 is a key input portion, li2 is a.dust.rempving . 
[0044] In Fig. 3,Jhe control, circuit 10mainly comprises. a microcomputer 16jprpvjded with, an input port 14 for 
receiving output sighals f rorp the sensor. £ (6 j and the jse nsor B (9) and an output pprU 5 fpr.instructing operation pj.trie 

is magnetron t^pKja^prf 5 a^ai^fli.teiileta^torj whjch feng ?||ywri in jhp f figi)re f .. Xi 

'[0045] ^Here^lp Rg!j?,'ihe basic "construction of the. .sensor A (8) is' a semiconductor. ^^^^ which : a pair qf.plati- 

num alloy wire (P/t-1rj coils' 18 and 19 is installed inside of a sinter 17 made of an n-type semiconductor comprised of a 
metal oxide (Sn0 2 ) which has been subjected to a long-term sintering aging treatment process, One of the coils 19 is 
adapted to serve also as a heater by applying voltage and the sensor is heated to about 350°C by a sensor current 

20 (Joule's heat) for use. -,. vn ,,. .. ,jy;-L: -.;■;;--< -;•£*:; : ; '» 

[0046] .. Next, the operation of r the deodorizing device prpyided with tlie above-mentioned construction is explained 
with reference to Figs' 1 to 5, particularly Figs 1 and 5 d y r . .. v , 

[0b47] " ' 1 VVheh the fan 5 in the'deodorizing device '1 is actuated, a gas (for example, an indoorair) is inhaled from. the 
intake port £ and emitted from the. exhaust port ^through the adsorbent (an depdo.rizing catalyst) 4. Odor substances 
25 in the gas (such 'as ; H^S, NB3 and the like) are adsorbed by the adsorbent 4 this deodorizing operation is continued 
and the adsorptivity of the'adsorbent 4 is lowered If the difference between an output voltage (V A ) of the odor sensor 
A (8) and that (Vg) ofthe odor sensor B (9) is smaller than a predetermined value (V L , a threshold value), the fan. is 

stopped and the. deodorizing 6^ ..-:>•>:' ■'■ - :-; •■■ < : : : ; ";• w - 

[0048] i J; 'then/part^ rpa.gnetron 7 andthe.fan 5 are .actuate^, the adsorbent 4 is 

30 regenerated through irradiation with a ,microwave by the magnetron 1. Then if 'the difference between the output volt- 
ages of the ^ sensors .^ (8)^qdJB (9) exceeds* a predetermined voltage (Vr, a. threshold value for determining 
wheSerthe deodor^hg^raiiaiy^rof the adsorbent has been regenerated by heating), the magnetron 7 and the fan 5 are 
.stopped and the regenerating :y ;,r- , u y t . t . \\.,7 ■ 

[0049] Differently from the above embodiment, jt is alsp possible toform the adsorbent intq granules so that it can 

35 bestirred. r '\ ' [". .. } . ; : - : r .-.-;! '. • •'• . 

[005 0] ' Fig. 6 is a' view cor'res ip.pnd i ng to F ig. 1 , illustrating another emb.odi merit. ... , \. « . . , r n • , 

[0051] U . In Fig. ! 6, th e | adsorbent 4 ' is in the fdrm of granules, (for example,. pellets of 6mm .diameter and 6mm, length) 
and the device comprises a container 22 for holding the adsorbent 4 and a drive motor shaft 24 for rotating the con- 
tainer. "The container 22 consists of a heat-resistant transparent glass column 25 and a disc 26 having a plurality, of 

40 pores. Incidentally, 27 is a sensor A, 28 is a sensor B, 31 and.32 are ; sliding members for sealing and 23 is a fan. case. 
[0052] Jf the difference be^eeri A 27 and B 28 is smaller than the predeter- 

mined value V Lt a fan 29 is stopped in a similar manner to the embodiment shown in Figs. 1 to. 5 and the deodorizing 
operation is finished, Then, when ,a. magnetron 30 and the fan 29 are actuated, the granul.ar adsorbent 4 is stirred by 
rotation while being irradiated with a microwave by the magnetron 30 to be homogeneously regenerated by heating. 

45 [0053] Incidentally, the fan case 23 can be detached .from a main body 33 by releasing engagement thereof caused 
by elasticity of a synthetic resin material. The fan 29 comprises a drive motor shaft 34, a blade portion ?5 and a bearing 
36, and these portions can also be taken apart by releasing screw engagement. thereof, so that dirt can be easily 
washed off. Further, 37 is a pre-filter, which can be detached.by releasing elastic engagement of an engage portion 38, 
• whereby the condition of the adsorbent in the inside, "can be inspected. 

50 [0054] ' Since other constructions ;and\ofter^tions1if Fig. 6 are the same as those shown in Figs. 1 to 5,. explanation 
thereof wilj be omitted.' ' ' , . , 4 , ... •.: . , 

[0055] Still differently from the above embodiments, trie granular adsorbent can be stirred by a stirring screw. 
[0056] ' Fig. 7 is a, view corresponding to Fig. 1, illustrating another ern^ . 

[0057] In Fig.~7, the adsorbent 40 is in the form of granules and the device comprises a container 42 for accommo- 
55 dating the adsorbent, in which a metallic stirring screw 43 and a rotation drive motpr shaft 44 therefor are supported 
rotatably by a porous 1 plate 41 at the bottom. The granular adsorbent 40 is stirred by. rotation of the stirring screw 43 
while being regenerated by heating through irradiation with a microwave, so that uneven heating is prevented and the 
adsorbent is homogeneously heated arid regenerated. Specifically, the stirring screw 43 is made of metal and therefore 
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can reflect the microwave, whereby the adsorbent can be effectively heated. r 

[0056] As described above, according to the deodorizing device of the present invention; the odor sensor is 
arranged at least near the exhaust port so that the magnetron is instructed to operate when the adsorb.ng ability (or a 
deodorizing ability) of the adsorbing composition is detected as being deteriorated. Thereby, the adsorbing composition 
5 is regenerated by heating only when the adsorptivity is substantially lowered, and the deterioration of the aborning 
composition isprevehted. Further/the odor substance adsorbed by the adsorbing composition is decomposed into dif- 
ferent substances having no odor through the regeneration by heating, whereby the odor is.not released again, . . 

(2) In the case where the specific gaseous substance is oxygen ..'.■!'„.".'. ir . , .. . . 

10 [0059] The adsorbing device according to the present invention can' be used as a deoxidizing device and ah bxygen 
supplying device by'u'sing an adsorbing composition capable 6+adsorbing .oxygen - :' ., V . , 

roo60] -Btohii^rfSf *rad»WiKg , 'c6rt™p!^on'-(or ah o^en adsorbent) capable of ads^ing.oJc^n irrtyde acti- 
vated carbon allowed to ; barry a ; copper halide and a composition containing zeolite and a microwave absorbent .nor-. . 

15 panic substance. If the former is used as the adsorbing composition of the present invention, the adsorb.ng device can 
be used as a ; deoxidizing'device'artd:if the latter used, the : device can be used ps an oxygen supplying device. 

(2)-i) A deoxidizing device 0 / 4 ' .-.'•,,'' . V ... ' 

20 [0061] First, a deoxidizing device is explained. . , , ...... ....... 

0062 ■ Activated caroonadapfedfe 

ity to oxygen/nitrogen adsorption and can restore the oxygen adsorptivity by being heated to release the adsorbed oxy- 
gen as carbon dioxide!" . •. r >..... t . ■• • «->'• v- / ;-. k' • " . 

[0063] As "halogen" for the copper halide, mentioned, are fluorine, chlori.ne, ; .bromine;.an.d iodine, but fluorine, and 
chlorine are preferable in terms of theWygenadsorptivity. Further; "copper"fbrtheico^ef halide. may be either mono- 
valent or bivalent, but bivalent copper is preferable in \^rri^ \he oxygfri ^sot^<^. , .... .„„ 

[00154] '■■ Accordingly.'examples of the copper halide'include ! ;cppper (III) fluoride.^opper (I) fluoride, copper (II) cWo- 
ride copper (I) chloride, copper (II) bromide, copper (I) -ftoit*$'eajgfac -(l.ftlbdlde^rt^^todlde, among which 
copper (II) fluoride and copper (II) chloride are preferable in terms of the bxygen adsorptivity. ......... 

[0065] ' The activated carbon may be activated .carbon such as of coconut shells and may be in any form of pellets, 
dh ihdeflhite. form (crushed carbon), honeycomb faffi «toi!& For^ample, in th>;(3elleUorm; the sjze. (hereof may. be 
<b1-i0'mm x 1-5rnm, preferably 1 4>2-4mm x 1-2ihml /' '. . .. "„« ,,. ..... . ... ..... = >;-;• ■., u . 

[0066] The adsorbing composition used herein is' obtained by aHowihg the activated carbon to carry a copper hal- 
ide The method of allowing the activated carbon to' carry 'a copper halide may be a' known method such as an impreg- 
nation method, a soaking method, a spraying method or the like. In th^impregnafion method, the activated carbon is 
immersed in a 1-50% aqueous solution of ; the above-described copper halide at.O-60<>C under normal pressure for 5- 
25 hours and then dried at 50-160°C for 2-15 hburs, thereby to obtain the adsorbing composition. Further, if the copper 
h'alide is haVdly soluble to water, it may be possible to add a small amount of hydrochloric acid to dissolve the copper 

40 [bo??] The content of thh bdpper hali'de' in "the adsorbihg composition may be 10-50 wt% in terms of copper, pref- 
erably 20-40 wt% in terms of copper. If the content of the copper halide is within this range, a favorable oxygen adsorp- 
• tivity is obtained. However; if it exceeds the rahge.' it is not. preferable because the copper halide covers an effective 
surface of the activated carbon and relatively reduces an effective area for contacting outside atmosphere, thereby to 
decrease the bxygen adsorptivity. . .. ; . . ■ ',- . 

[0068] ■ Thus formed adsorbing composition can be provided with an enhanced oxygen adsorptivity and selectivity 
to oxygen/nitrogen 'adsorption if it is heat-treated before put into use. ,. .., ... ... 

[0069] The method of regenerating by heating may be .irradiation of a microwave, heating by a heater and the like, 
but the irradiation of a microwave is preferable' because it enables an instant heating,. ' _ . ... . . . 

[0070] Temperature and time for the heating process is ' generally .200-300? C' and for 1-30 minutes. Further, an 
atmosphere at the heating is not specifically limited, but a lower concentration of bxygen is more preferable and a vac- 
uum or an inert gas atmosphere (such as nitrogen gas) is more preferable. ... . . . . -. 

[0071] • Next the regeneration of the adsorbing' composition after adsorbing oxygen can be conducted in the very 
same manner as the above-described heating process!' The regeneration of the adsorbing composition can be con- 
firmed by the amount of carbon dioxide generated through beating. That is, the adsorbing composition having adsorbed 
oxygen is heated in the above manner, and When carbon dioxide is obtained in an amount, equal to or larger than the 
amount of the adsorbed oxygen, the regeneration of the adsorbing composition is recognized as completed. 
[0072] This adsorbing composition exhibits an enhanced oxygen adsorptivity and selectivity to oxygen adsorption 
as compared with the case where activated carbon is used singly, and can restore its oxygen adsorptivity by being 
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heated. Therefore, a device utilizing this adsorbing composition can be used as a deoxidizing. device for preventing oxi- 
dization of foods and the like. More precisely, it can prevent deterioration of food due to oxidization in a household refrig- 
erator (especially a crisper), a vegetable storage for industrial use, a'showcase for food and the like. Further, when the 
adsorbing composition is used in a closet, coloration (yellowing) of clothes caused by oxidization of substances stuck 
5 to the clothes is prevented and a protection effect against insects is obtained by an anaerobic atmosphere. 

[0073] the oxygen adsorptivity of the adsorbing composition varies depending on the type of the activated carbon 
and of the copper haiide to be used and a use ratio thereof. For example, about 1.8 g of the adsorbing composition of 
the present invention can reduce the oxygen concentration in a container of 100 liter volume from 21% to 3 %. 

10 (2)-ii) An oxygen supplying . device . 1 

[0074] . Next, explanation will be given to the case where a composition containing zeolite and. a microwave absorb- 
ent inorganic substance is used as the adsorbing composition . capable pf.adsorbing oxygen. If this adsorbing composi- 
tion is used for the adsorbing device described in (1), trie device can be used as a high-concentration oxygen supplying 
15 device. 

[0075] As zeolite which is an adsorbent used suitably as the adsorbing composition, may be. mentioned ferrierite 
(hereinafter referred to as FER) and faujasite (hereinafter referred to as NaY), in addition to the zeolites as described 
: jn (.1).. Among jthem, FER which adsorbs a larger amount* of oxygen is particularly preferabje. fi; | ;..;<;/:; 

[0076] Zeoljte.can.be used singly, but zeo lite, carrying, a, metallic ion has a higher adsorption ratio of oxygen gas with 

20 respept to that.oKnitrbgen gas as compared withthe case where zeolite, is used singly, therefore. it-is preferable. , , 
[0077] Examples of metais carried by zeolite preferably include copper, lanthanum, chromium a nd. silver, arnong 
which silver is. more preferable. T ; heref pre, as the zeolite carrying a metallic ton used in the present invention, preferable 
are ferrierite. carrying a copper ion (Cu-pER), ferrierite carrying a lanthanum ion (La-FER), ferrierite carrying a chro- 
mium ion (Cr^FER), ferrierite carrying a silver ion (Ag-FER), rnordenite carrying a silver ion (Ag-MOR), faujasite carrying 

25 a silver ion (Ag-fsTaY), ZSM-5 carrying a silver idh (Ag-ZSM-5) and the like, among, which Ag-FER is particularly prefer- 

[0078] . _.Jhe..zeolite carrying a metallic ion can be produced by immersing zeolite in a solution .of a metallic salt of a 
desired metal such as a nitrate, acetate or ammine.. complex salt for Jon.exchange, followed by sintering the zeolite. at 
40uto600°C ... ... "•■ . 

30 I [0079]. . , As the. microwave atp^ substance, mentioned is silicon carbide in addition. to^the. metal, 

oxides and compound oxides described in (1) The compound oxides may be, for example, compound oxides of 
Cu6:Wn'6=2:1 k to 1:V6 or Fe 2 63*:MnO=5:1 to 1:5, among which a compound oxide of CuO:MnO=2!2:50 (N14p;.pro- 
duced by ; NJSS^^ CATALYST CO,, LTD.) is. particularly preferable. ...... ; .-. 

[0080] Composition ratio.. qf zeolite to the microwave absorbent, inorganic, substance is preferably 1:1 to 10:1. by 

35 weight, more preferably i :i id 5:1 '.' If the ratio of zeolite is smaller than,.1:1, it is hot preferable because the amount of 
oxygen to be emitted is reduced. Further, if the ratio of zeolite is larger than 10:1 , it is not preferable because a sufficient 
heating is not obtained through irradiation of a microwave. 

[0081] The adsorbing composition can be formed by mixing zeolite itself or zeolite carrying a metallic ion with the 
microwave absorbent inorganic substance and forrping. into, shapes as described, in (1) according to its purpose. For 

40 example, in the case of ^ a. granular shape, the diame 

[0082] The mechanism of oxygen emission lies in that the microwave absorbent inorganic substance in the compo- 
sition generates heat through irradiation of a microwave, zeolite is heated with the heat and adsorbed oxygen is emitted 
as it is. Here, the method of irradiating a microwave is not particularly limited, but the microwave may be irradiated inter- 
mittently during the oxygen emission or after zeolite is saturated with oxygen. In the case of irradiation during the oxy- 

45 gen emission, for example, a microwave having a frequency of 1-10 GHz and 50-1500W may be applied at 0.1-10 
second intervals, ih'the case of irradiation after saturation with oxygen, a microwave having a frequency of 1-10 GHz 
and 50-1500 W may be applied for 5-10 minutes. J !*"... 

[0083] Such a high-concentration oxygen supplying device can be miniaturized as compared with a conventional 
oxygen supplying device utilizing a TSA or PSA method, and is. capable of supplying high-concentration oxygen 

so instantly and conveniently if needed. . 

[0084] In addition, oxygen is quickly re-adsorbed after desorption of oxygen and an adsorption-desorption cycle is 
short. Therefore high-concentration oxygen can* be repeatedly supplied in a short period. 

[0085]' Accordingly,, it is. suitable for use.. for emergency medical care, respiratory assistance and the like which 
require high-concentration oxygen in an instant. Further, it is expected to be applicable to a field of oxygen supply in the 
55 case of oxygen shortage in indoors caused by use of a kerosene heater, a gas heater and the like. 

[0086] . . The present invention will be explained in detail with the following examples, but the present invention is not 
limited thereto. . 
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Example 1 (production of oxygen adsorbent as oxygen adsorbing composition) 

[00871- "" Copper (II) chloride (CuCI 2 • 2H 2 0). 6.7 g. was dissolved in water to obtain" 100 ml of ah aqueous solution of 
cooper (H) chloride. In this aqueous solution, 10 g of activated carbon (produced by Kuraray Chemicals, crushed acti- 
vated carbon of coconut shells with a surface area of about 1000 m 2 /g, hereinafter referred to as GG) was immersed at 
room temperature overnight so that the activated carbon carried copper (II) chloride. Then, moisture in the activated 
carbon was evaporated through an evaporator and further dried at 80°C for 5 hours to obtain ah oxygen adsorbent con- 
taining 20 wt% of copper(lt) chloride ihi terms of copper (20% CuCI 2 -GG). 

f0088] Further 5% CuCI 2 -GG, 10% CuCI 2 -GG and 40% CuCI 2 -GG were obtained in the same manner as 
described above except that the amount of copper (II) chloride was 1.4g, 3.0g and.17:9g, respectively. Further , 30/. 
CuF,-GG and 30% CuCI-GG were obtained in the same manner as described above except that copper (II) chloride 
was replaced with 9.3 g of copper (ll) fluoride (CuF 2 ) and 6.6 g of copper (I) chloride ^ (CuCI).respec^ly Incidentally 
a small amount of hydrochloric acid was added fqr>repafing' aqueous solutions of copper (ll).fluoride and- copper (I), 
chloride. 



Reference Example 1 

100891 Further 20% CuS0 4 -GG and '20 % "Fetl 2 -GG'were bbta'ined in the same mariner as described "in Example 
1 except thafcoppePfll) chloride wks ; reptaced with 6.2 g of copper sulfate (CUSO4 • 5H 2 .0) £nd7,e i.g,pfcoPper m ch.lo- 
ride (Fe : dl, -yH,6)vrespectiV^ly5Ex'ample 2 (dete ; rmfriatipn of amount of adsorbed oxygen and surface area ofthemy- 

gen adsorbent) . , „••,, :<< a , :J»i-' 

[0090]^ • the amount of adsorbed 6xygeri ! (the amount of absorbed oxygen) of the oxygen adsorbents was deter- 
mined usirig a dosed^circuiatiohsys'tem 1 shown in Fig: 8 cbmprised of an adsbrbirig tube (an absoroing tube) 52 pro- 
vided With a :: te : mperatufe'coht>o| -m¥chanism 53-comprising an Ice trap and an ele.ct^.o^,^n^rc!^ : ^anometer 54, 
a circulation pump 55" d vacuum pump 56, an : oxygen gas supplying system 57, a nitrogen gas supplying system^S, 
valves and pipes for connecting them. < .,„<. .,<:•-.•„ •• •■' j-. r -.V.' 

[00911 Each of the oxygen adsorbents 59 obtained in Example 1 was weighed 5 g or 10 1 g;and filled in the adsorbing 
tube 52 The oxygen adsorbent 59 was heated using the electric oven at 300°C for 15 minutes while' d.eaerating the 
inside of the device 51 with the vacuum pump 56. Then, the oxygen adsorbent 59 was cooled to 0°C with i the ice trap 
an oxygen gas at a predetermined" pressure was introduced from the. pxygeri gas «ipp^i^>^em;CT^.fi^nte^ 
untilfcxygen'^ 

(00927 ned Further. the surface area of the oxygen adsorbent obtained.. in Example; f was : de.termihea by : nitrogen 

adsorption at a liquid nttrd^n.temperatuV(-198^) (a 'BET h^tlTOd^aft^Mhe.he^pYocess. 

[0093]' The results are shown in Table l and Fig..9. ■ ■ ■ . ■' 

Reference Example 2 . .... n.^i.-?- 

[0094] The amount of adsorbed oxygen and toe' surface area after heating of thfe 20 %CuS0 4 -GG ; and the 20 % 
FeCI 2 -GG obtained in Reference Example 1' were determined' in the same mariner as in Example 2. 
[0095] ' The results are shown in Table 1 . 
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Oxygen adsorbent 


Equilibrium pressure . 
cmHg 


Amount of adsorbed oxyr 
. . gen ml/g 


Surface area ml/g 


Activated carbon (non-treated) 


. 15.4 14.65 


Q-'-.i. 2.67 3.23 ' 1 


896 


5% CuCi 2 -GG 


. 10.63 


2.94 8 


483. 


.10%CuCI 2 -GG 


* 18,7.0 . . 


6.05 v. • o. . 


: 317 


20%CuCl 2 -GG V 


* 9.20 


' 9.93 . 


. 205 


40% CuCI 2 -GG 


.,- 15.22 . 


7.60. o,... 


13 


30% CuF 2 -GG 


18.46 




24 




16.59 


9.94' 




30% CuCI-GG 


15.18 


6.21 


235 
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Table 1 (continued) 



Oxygen adsorbent 


Equilibrium pressure 
cmHg 


Amount of adsorbed oxy- 
gen ml/g 


Surface area ml/g 


20%CuSO 4 -GG 


21.56 


" 3 - 46 


774 


20% FeCI 2 -GG 


15.90 


1.66 


728 



10 



15 



[0096] Table 1 and Fig. 9 show that the oxygen adsorbent used in the present invention has an enhanced oxygen 
adsorptivity as compared with the activated carbon itself (non-treated). Example 3 (determination of amount of 
adsorbed oxygen in repeated regenerations) . 

[0097] Using the 20 % CuCI 2 -GG obtained in Example 1, oxygen adsorption and regeneration by heating were 
repeated 5 times. The amount of adsorbed oxygen after each regeneration was determined with the closed-circulation 
system shown in Fig. 8 in the same manner as in Example 2. 

[0098] The results are shown. in Table 2. . ... ... 

[0099] From Table 2, it is understood that the oxygen adsorbent of the present invention restored its oxygen adsorb- 
ing ability almost completely through heating after oxygen. adsorption. 



20 



25 



Table 2 



Number of times 


Equilibrium pressure 
cmHg " " 


Amount of adsorbed oxy- 
gen ml/g ' 


1 


17.3 ' 


9.24 


2 


13.6" 


8.54 


3 


16.6 


9.39 


4 


-14.4 J 


8.36 
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Example 4 (determination of selectivity to oxygen/nitrogen adsorption of oxygen adsorbent) 

[0100] The 20 % CuCI 2 -GG obtained in Example 1 was heated in the closed-cjrculatipp system of Fig. 8 in the 
same manner as in Example 2. Then, the oxygen adsorbent 59 was coolpd to 0°C, an oxygen gas or a nitrogen gas 
was introduced from the oxygen" gas supplying system 57 or the nitrogen gas supplying system 58 and maintained until 
the adsorption of gas of the oxygen adsorbent 59 reached equilibrium. The amount of adsorbed gas was then deter- 
mined. A selection ratio of oxygen/nitrogen adsorption was obtained from the obtained gas amount. Further, the deter- 
mination was conducted in the same manner using a non-Treated activated carbon instead of the 20 % CuCI 2 -GG to 
obtain the selection ratio of oxygen/nitrogen adsorption. . ; 

[0101] The obtained selection ratio of oxygen/nitrogen adsorption was 2.9 for the 20 % CuCI 2 -GG while it was 1.1 
for the non-treated activated carbon, showing.that the oxygen adsorbent of the present invention is more excellent in 
selectivity of oxygen/nitrogen adsorption. 

[0102] As described above, the oxygen adsorbent comprises activated carbon carrying a copper halide. Therefore, 
it is possible to provide an oxygen adsorbent as a deoxidizing agent having an enhanced oxygen adsorptivity and an 
improved selectivity in oxygen adsorption and being capable of being regenerated. 

[0103] Further, such oxygen adsorbents are economical because their oxygen adsorptivity can be regenerated 
only through heating after oxygen has been adsorbed. 

Example 5 (production of zeolites carrying metallic ion) 

[0104] Various kinds of zeolites (all produced by Tosoh) were immersed in aqueous solutions of nitrate of various 
kinds of metals for ion exchange and sintered at 500°C to obtain zeolites carrying, a metallic ion described in Table 3. 

Example 6 (determination of oxygen' amount adsorbed in zeolites carrying metallic ion) . 

[0105] the oxygen amount adsorbed in each of the zeolites carrying a metallic ion obtained in Example 5 was 
determined with the same device as the closed-circulation system 51 of Fig. 8 provided with the adsorbing tube 52 com- 
prised of the temperature control mechanism 53 comprising the ice trap and the electric oven, the mercury manometer 
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54, the circulation pump 55, the vacuum pump 56, the oxygen gas supplying system 57, the nitrogen gas supplying sys- 
tem 58, valves and pipes for connecting them. ', 
[01061 Each of the zeolites carrying a metallic ion obtained in Example 5 weighed 5 g or 10 g and filled in the 
Ldsoriing tube 52. The-zeolite carrying a metallic ion was heated at 300»C for 15 minutes with . 
deaerating the inside of the device 51 with the vacuum pump 56. Then, the zeolite 59 carrying a metallic ion was cooled 
to O'c S the ice trap, an oxygen gas at a predetermined pressure was introduced from the oxygen gas supplyng sy» 
tern 57 and maintained until Se oxygen adsorption of the zeolite 59 carrying a metallic ion reached equilibrium. The 
amount of adsorbed oxygen was then determined. 
[0107] The results are shown in Table 3 and Fig. 10. 
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....... , ■ Table 3 ■■' 


Catalysts 


Equilibrium pres- 
sure/cmHg 


Amount of adsorbed oxy- 
oph/nilo*^ 

yci u i i ii y 


,€u-FER. 


T3.57 




Ce-FER 


A c ~r A- 

15.71 




La-FER 


13.26 


9 7fi 


Mn-FER„ . . 


16.81 


2.37 


Ag-FER 


' 16.'26. : . ' . 


• . 2.90 




- 28.26;: - ■ 


- 4:76 


Fe-FER', 


. .: a c on 

IO.oU . .. 


1 .89 




- 14.42 


I 2.42 


: ln-FER \^ 


- '15:34, 


1.92 


Nli-FFR 

INI 1 1 — IN 


-Ht:88 - 


1.46 


Cr-FER 


13.84 


2.6 


FER 


16.04 


2.49 


Cu-MOR * ';/' ; . 


' -15168 ' : " ; " 


- r* ■ •,:«.■*: 1 10 .* :■ ■• 


La-MOF* 


n .13.97 , 


1 27, 


Ce-MOR 


■ ■■■ :: -15;84 '--^ *® 


•Pr.'^'-ci- 1.72 


.^n-MOR . 




1-46 ; , . 


Ag-MOR 


12.01 1 


2*03, *' 


CuCI 2 -MOR(dip) 


13^65 


p,7p 


Ni-NaY 
Ag-NaY 
Mn-Nay 


15.90 
V 13 : ! 62 ; 

14.44. , . 


■ • ■ 0:55,. .i; 

6.58 ' A " cc y~' ;'" 

0.41 


Pt-ZSM-5 K 

Cu-ZSM-5(b) 

Cu-ASM-5(a) 


16.66 
14.10 
15.41 


• • ; 1.64" 
1.20 ' 
1.56- ' ' 



. Example 7 (production of composition) 

[0108] A granular composition (2-5 mm diameter) was obtained by mixing a zeolite itself or a zeolite carrying a 
55 metallic ion obtained in Example 5 with a compound of copper-manganese (N140) as a microwave absorbent morgan.c 
substance and pressing-forming the resulting mixture. 
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Example 8 (test of oxygen desorption of adsorbing composition through microwave irradiation) 

[0109] The amount of oxygen desorbed from an adsorbing composition 66 was determined using a device 60 for 
testing oxygen desorption with microwave heating shown in Fig. 1 1 comprising a sample holder 63 provided with a 
5 microwave oven 61 (a frequency of 2.45 GHz, 500W) and a thermocouple 62, a gas supplying system 64 for supplying 
air or nitrogen, a circulation pump, an oxygen analyzer 65 (SCP-X; produced by NGK INSULATORS, LTD.) using a zir- 
conia cell as a detector and pipes for connecting them. 

[0110] The adsorbing composition obtained in Example 7, Ag-FER/N140 (5/1 by weight), was weighed 9.79 g and 
filled in the sample holder 63, and air was passed through at 300 ml/minute from the gas supplying system 64. Then, a 

w microwave was irradiated regarding 1 second ON and 10 second OFF as 1 pulse. The temperatures at every pulse and 
. the amounts of emitted oxygen determined by the thermocouple 62 and the oxygen analyzer 65, respectively, were 
shown in Table 4. Incidentally, the temperatures at every pulse in Table 4 shown in.the upper side indicate temperatures 
.before microwave irradiation, and those in the lower side indicate temperatures after microwave irradiation. 
[0111] The temperatures and the amounts of emitted oxygen were determined in the same manner. as, described 

is above, while circulating air or passing nitrogen through instead of passing air through. Incidentally, in the case of circu- 
lating air, the device was connected as indicated by. a dotted line shown.in Fig. 1 1 . The results are shown in Table 4, 



Table 4 



20 


Number of 


Air passe 


d through • 


:Air circulated t . 


Nitrogen passed through - 




pulses 














25 




Temperature 
(°C) 


Ariiount of 
emitted oxy- 
gen (ml) 


Temperature 
(°C) 


' Amount" of 
emitted oxy- 
gen (ml) ' 


Temperature 
(°C) 


Amount of 
emitted oxy- 
: gen (ml) 




1 


84 




78 




87 








242- ; 


; 1.71 : ' 


212 


1 1.71 


225 • 


1.60 : " 




2 


132 




119 




1.1.3 . 


■ ■ " .if 


30 




275 


. 1.38 


303 


2.74 


245- 


0.68 




3 


157 




169 




199 


. ... . „«» : i 






284 


1.71 


326 


3.75 


312 


0.54 


35 


4' 


172 








174 ; 








280 


2.40 


329 


3.75 '* 


" ' 313 


0.30 




5 


-171 




190 




• r ''223 " ' " 








306 


1.71 


341 


171 


334 


- 6,25. 


40 


6 


182 
307 


3.75 . 











45 [0112] From Table 4, it is found that the adsorbing. composition does not deteriorate its ability even though ad.sorp- 
tion-desorption of oxygen is repeated. Therefore, it is shown that high-concentration oxygen can be repeatedly supplied 
by heating the adsorbing composition through irradiation of a microwave. 

[01 13] As described above, the method of supplying high-concentration oxygen is characterized in that an adsorb- 
ing composition containing zeolite having adsorbed oxygen and a microwave absorbent inorganic substance is irradi- 
50 ated with a microwave to emit high-concentration, oxygen. Accordingly, high-concentration oxygen can be supplied 
instantly when it is required.. Further, oxygen is quickly adsorbed after oxygen has been desorbed (the adsorption-des- 
orption cycle is short), therefore high-concentration oxygen can be repeatedly supplied in a short period. 

Claims 

1. An adsorbing device comprising: 

a main body having an intake port and an exhaust port and accommodating therein an adsorbing composition 
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« 

capable of adsorbing a gaseous specific substance; ' ' 

regenerating means attached to the main body for releasing the specific substance from the adsorbing com- 

aTensor capable of detecting the specific substance arranged at least near the exhaust port of the main body; 

Tcbntrol unit for instructing the regenerating means to operate when the sensor detects the specific substance 
at a higher value than a predetermined value. ..... 

2 The adsorbing device according to claim 1. wherein the specific substance is oxygen the 

comprises zeolite and a microwave absorbent inorganic substance; and the regenerating means ,s a magnetron 
capable of emitting a microwave. . .... ... 

3. The adsorbing device according to claim 2; Wherein the zeolite is ^f™^^°%* S ^^ 
microwave absorbent inorganic subbbrice is an oxi 

4 The adsorbing device according to'claim 1. wherein the specific substance ^oxygen, the ad^rbing^m^jion 
comprises an activated carbon allowed to carry a halogenated copper and the regenerating means is heating 
means for heating the activated carbon. , ,., 

The adsorbing device according to claim 4. wherein the halogen is chlorine or fluorine. j ' ! ' 

6. The adsorbing. t^.^m$.$<%im 4 or 5. ^f^n.the copper is bivalent cop^._ 

7. ' Theladsorbing device accorOingtopiaim 4. whereinthe heating means i^s a magnetron capable of emitting a micro- 



25 wave. 



8 The adsorbing device according- to claim 1 . wherein the specific substance is an odor, the adsorbing composition 
a zeolite 9 -a metal oxide -and a carbon substance, and the regenerating means ,s heatmg 
means for heating' the adsorbing composition. 



30 9. The adsorbing device according to claim 8. wherein the heating means is a magnetron capable of emitting a micro- 
wave. ; * ; 

10 The adsorbi'ng device according to claim 1 . wherein the main body is provided with aian for inhaling an exterior gas 
from Te intake port and emitting the gas out of theexhaust port through the adsorbing composition. 

11 The^osorbing device according to claim 1 , wherein the sensor comprises a first sensor arranged near the exhaust 
oort and a second sensor arranged near the intake port, and the control unit instructs the magnetron to operation 
theS of th^elSdifferenle between a value de'.ectedby the first sensor and a value detected by the second 

40 sensor. ; 

12. The adsorbing device according to claim 1, wherein the control unit is provided with a timer for regulating a maxi- 
mum successive operation time of the regenerating means. 

45 13 The absorbing device according to claim 1 . wherein the sensor is a semiconductor sensor in wh ic h a , pair ^ pjati- 
•nSmSo^ire-oolte is installed inside of a sinter of an h-type semiconductor comprised of a metal oxide which has 
been subjected to a sintering aging treatment. 

14 The adsorbing device according to claim 1. wherein the adsorbing composition is in a gVahular shape; and the 
' See is further provided with I container for accommodating the adsorbing composition and stirnng means for 

stirring the adsorbing condition by rotating or oscillating the container or a part thereof. 

15 The adsorbing device according to claim 1. wherein the adsorbing composition is in a granular shape, and the 
device is further provided with a container for accommodating the adsorbing composition.. a stirnng screw capable 
SngThI Adsorbing composition by rotation, the stirring screw being attached to the container, and drive means 
for the stirring screw. 

16. The adsorbing device according to claim 15, wherein the stirring screw is made of a metal which reflects a micro- 
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wave. 



17. The adsorbing device according to claim 10, wherein the main body is provided with a filter at the intake port, the 
filter and the fan being constituted detachable 

18. A deodorizing method comprising allowing an odor to be adsorbed by an adsorbing composition and then heating 
the adsorbing composition when a sensor detects the odor in a gaseous substance at a higher value than a prede- 
termined value, thereby to decompose a odor component adsorbed by the adsorbing composition. 

10 19. The deodorizing method according to claim 18, wherein the adsorbing composition is any one of a zeolite, a metal 
oxide and a carbon substance. , 

20. The deodorizing method according to claim 19, wherein the heating of the adsorbing composition is heating with a 
microwave emitted from a magnetron. im , 

' ■: ! 

21. A method of supplying high-concentration oxygen comprising heating an adsorbing composition containing a zeo- 
lite having adsorbed oxygen and a microwave absorbent inorganic substance by irradiation with a microwave, 
thereby to emit oxygen^ /"i X 

20 { 



25 



30 



35 



40 



45 



50 



55 



13 



EP 1 018 358 A1 



FIG. 1 
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FIG. 4 
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FIG. 5 
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FIG. 8 
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FIG. 9 
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FIG. 11 
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